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(57) Abstract: A method for smelting a titanium metal (Ti) wherein tita- 
nium oxide (TiOz) is subjected to thermal reduction to produce a titanium 
metal, characterized in that it comprises charging a mixed salt of calcium 
chloride (CaCl z ) and calcium oxide (CaO) into a reaction vessel, heating 
the mixed salt to prepare a molten salt as a reaction region, electrolyzing 
the molten salt to thereby convert the reaction region to a strong reducing 
molten salt containing an 1-valent calcium ion (Ca + ) and/or calcium (Ca), 
supplying titanium oxide into the strong reducing molten salt, to reduce the 
titanium oxide by the 1-valent calcium ion (Ca+) and/or calcium (Ca) and 
deoxidize the titanium metal having been formed by the reduction of the 
titanium oxide; and an apparatus for practicing the method. The method 
can be employed for producing a titanium meul suitable for various appli- 
cations advantageously from a commercial view point 
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# 

# 1 . 5 M X# T -e * o T Kffc * ;u .«> * A # 1 L . OS 
IXWTT«$ 0 , 0i*tf?§»£0>ifiJK# 9 0 0 t 0i^, 

* ;u ^ a # 0 . 5 ~ 1 . 5M.R%o)&Wx&vX^Wt<k 
■h )V is *j a & o . l ~ 5 . 0 li»©ilT*^ 4„-e L r „ 
S Ik 4> cd l « * ;i/ •> a -r t > « K fl: f ? vol7i»J 
^ IBi t i L T ffl ^ £ n S *< , cioBSi(D^»tti(Ofiia 

« 

m. l x m m s n > ca/ cao a m. Jt # * # < * 

^ o * # <* t mn <n mit * ? > © # a jk & «fc -o *t $ c 

U ^(Ca'lStf/XttAil'i'f A (Ca) £ £ fi£ -fr L «> . 

r* £ 0 . Sf li, ^^k^/u^^A^^PmsEJ^Tcofigii 
« BE (« Atf s 3 . 0 V m&) X' 'ft *i ft . El 2 * ® co ^ 
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JS St ( 1 > a* S ft * <fc 9 K^i8*itelfctt*f©»fli 4 ^ <h 
USSH4I?l:J; 0 2 UA/l'i/nu v ( C a 2 4 ) # 



CD m M * T I fffi t> )\s is 0 U 4 * > fig 



#n*g#JK£&'*-.5fc*fctfc* /I/ (Ca) j&< #r Hi L & «> 



Pi : Ca 2f + e= Ca* 



Ca zt + 2e = Ca 
C a f + e = Ca 
* ft * ± ft L Ac J: 3 (C „ 



• • » ■ 



(1) 
(2) 



(3) 



CO 



ic: ep ■? & /-K 



x > is * >V & H 3ft (c if fin f C t K £ i X „ t&it t> )l is 
-)A@^©l^^)!IS:tlf HufB (1) — (3) t 



M it . H <fc * 



Jl v <7 A CD 



31 # 



EE (i i£ it iJ )U is L, <D 



dBB 



^ » « 



EE <fc D ft © ? 



ft * /l/ is *j A fft it 13 )l< is •> A <£> 15 



2 £tti£'r*igia£i*-?£ 



to r m m t& 2 CD i 



©?sia#<o*si#fl¥a<fTbft* t 

i!i J& * {3 (i l m i3 ju is o i* -4 * y (t&n R zf / 51 it ft i\, 

is *} 1* ( C a ) &&&TZ&M7Z&mmt&£te'), S #4 IS 
A □ 6 ^ : o^i5®« 2 K&ii&^ft&gMt;? 1 ? > 
( T i 0 2 ) (HI 2 * ® ) li , IS 2 © & V © iz m z n tz m 
5t (4) & t>* ( 5) I- $ ^> T „ £ ft £ lfll*^S/^A-f*>2l 
tf / X t± * ;l/ •> /» C J: 0 SI 5t £ ft > * „ t^Lfci 



^ ^ > Cf3 CD 



I ( [0] Ti ) # J$ g H $ ft £ 



Ti0 2 + 2Ca* + 2e = Ti + 2Ca z * + 20 2 



• • « » • • 
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[0] Ti + Ca' + e- Ca z * + 0 2 " - »• (5) 

If t ^ K S£ -p r , ^ ^ > !fc ? Jfi t& -eti l i * ^ ■> -) a 

t y^iajnTf ©I* ( c a ♦ « jg ) a» e wt 

m ^ * > mm ( o z -jg jg ) w ± # u . cnic#-?-cifi^* 

^•>nll ( CaO a j« ) # # in f * . 

-r <t to £ > r§ ® 3 t mm 4 £*<#fc-r**pfir«i;:*j 

* > ( C a + ) Sy't? (e) # £ $ U h T* d 1 flB # 
;u v 7 z.x > > ( C a + ) R X} I X (4 ± j£ L tz * >l> -> ^ A 

(Ca) R m ft & 2 CO 7C « ffl'J M5C U T ^> £ . 
& A □ 6 # # «E -T £ 33 5c # & tc 43 t> T (4 . 1 | * /I/ 5") 
A -f * > (Ca + ) & tf / X (4 * v ? A (Ca) # $ * 3 ft > 
K-ffc * ^ *> * A « £ (Ca0»ft)'-V>KX^^->*1S ( O z - 

14 Pi & 4 l£ *5 T W 1 * ;l/ $/ * A -f * > (Ca + ) & tf 
/ 5L it ii )U v> <7 A ( C a ) CHa^i* ti, £ tfr . ft & «f 

* > 14 . Illtt^liSWiS/^li 3 ic* i^t, T 

© — it it & n (co) ^ - m <t m m ( co 2 ) t ^ ^ t ^ ^ c 
sf ai £ ft * . 

mm : C+ 0 2 '= C0+ 2e (6) 

C+ 20 2 " = C0* + 4e (7) 

z. co <fc o \z. UT X ^l4iftAP6^^K«;««2o?§B 

m * it ft ? ^ ! ilfi<ii;ft|&$ti, ; o i ft f * > 
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^ ^ > 4s # & m * 9 > *§ t ^ ft r * u# £ ^ > * ? > 3& 

f o 1 1 ia o *i s # it ft l . i o s au i3 (± 

& f£ 0 . I ~ 1 mm *I CO ^ ? Vtft^^JSffiK^^firs 

'j-turttit*. i <o * ? > s f © x 7 u - 

*> ^ r t J 2 * © fc: M £ n £ £5 5t ( 5) K fi£ T 1$ & it 

^: m & m n -r * . 

£ £ T- „ & m * 9 > ( T i ) *< |ft » * /l, •> ? Z. (Ca) R 
mit tf ;P-> A ( CaO ) i & # LT¥«#JlW:** t t „ 

f- 9 is *p iz m v & & m m <o w- ffi mm & m 3 tc m + m 0 -e 

? > ( T i 0 2 ) 5: It $^ A ;l/ v A T- 1 5c L t ^ £0 1 1 i 
* i* JK T- * * . H3U:^-f«fc}te % 1 0 0 0 t T' (i 5 0 
Oppm^TT«&& w SBUfcffilki^'V'JA ( Ca C 1 2 ) * 

(c o t . * )v > u & m m m m m % m *. r — sp w m w 

& £ £ £ . Mft ? >A<a7cSnT9l4t4»fl:A;i/ 

y^A^ifbA^y^Aft^Sn-Si:, -S: 0) ?g jg CD |Q 

ISt L-r^fig-r^^-^ > tp a gj g SI m Wt H M JK it HI 4 co 
<fc o iz M ft f h 0 ft *> „ : o B 4 ? li , * ;i/ •> ^ a o 1 
ft A ;i/ •> ■> A i: *f t 4 * « S S: g i Jt r ( = a c ./ a c .o) 

mmrnit* § < « t * . 

4 ^ & ft * v •> a 45 o gs ft * ^ *> •> a ti jg ^ M m 
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4 t <?> im •?* n m % ti * mm a © & m -e & it a )\> •> a c 

t&tti&A£*rt/S/$A£L<tttt1*ajU'>»>Afc#fls-*- 
* * ;b ■> A S& ID © & it i3 )b is *? a # fj: & ft * . z © II 

i£ # m /± e °t±Ei 5 t ^ -r <fc ^ i: sa a o mi » t ura 

$ ft & „ * 36 ^ i; is t> T , @? it * ;i/ *> A © IP tt > & 

ft * v ? A t£ © m it 12 )V is *7 A \Z. *J £ 2 tiff © * >l> v 
A^f t > ( C a 2 ' ) £ L .« © * fl/«> A * V ( C a f ) IC 

7j;Uv*Ag&*niiJg£< CItf5i> •? tt h *> & jl 5n 14 
;p v"? a «: « 1 fi t» li <c ^ . L i\t . I i c <t ^ 1 I 

& £$ is i> r *ft ^ SB ^ tt tt ^ , 

>f ttiif r^t * * ^ c± * © x ^ u — t l r 

(c . 7>c gfe ♦ # & 8fc & Kf $ ft * <, c: © ± m 9 > © 7k 

£ d t (d «fc 0 ?t 4o ft . £ JK ^ 9 > (3 # iff L tz & <k * ;u > 

^ a tt 7k id ft? L . £ tz „ BML # ;i/ * a (i zk & ft # 

v a t tt -o T 7k * (3 & ffi L . & JS ^ ? > & tt Pf: £ c 
£ , *>©#*&&$£-?? tt> & JS * 9 y iz fcf § 
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v tc u n> -> 9 a # # % m $ ti. ■€-©^kfcnflc*ufe"r* c 

? t* - a il i «t o K d d d © ^ ^ > > * v h $ n & , 

mm a> wi m ti mm 

11 3 t± „ CaC 1 jj-CaO-Ca W 3 5c ^ ¥ &r # IB *J -5 @ ?£ 
HI 4 (i . ?§ it ft ft * i/ 7 A # IZ *> .£ * ;b 7 A tf> 

El 5 (i . % M ft ft ft -> 9 A 4M£ £ 1? £ ft ;b *> 9 A ® 

121 6 ti . # 38 9! © H J» 0U 1 lM£ * & JS :F ? > o ^ |$ |£ 
HI 7 (± . * H i o H Jfe 0| 2 k. % & &m * 5 y <d iii 
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1 8 (i, * 3£ m <D H *fe m 3 t.i % & 



7- 9 > id 



1 0 ti, * 51 HJJ © % jfe #| 4 id & £ £ 
£ & 5£ ft ^ -f »r ® IB B/i 0 T- £> £ 0 

. * 51 O H jfe flj 5 l£ & £ £ 

g S Sr i ^ » li ^ t i I Ift Bfl @ t- 6 „ 
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14 




ft 
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(4 
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(4 
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14 
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14 




BS 
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(4 



? 9 > (D 



9 > <DWki 



& & co ? □ — ;u & £ & & 

^ t£ ^ t 7 o - f > - h T* & & 0 

Si 4 14. &3fc©&J5^*;/cD££*ili;£i££ 

1 5 14 s O^If ? >£D 

Id ^ -Tiff M ttt BJf 0 T* & £ o 



9 > (O 



it ft at; 



# & £ HI it ft 



£ <fc 0ft#ft(^i«B^^-^ a 
C m. Afe 05 1 ] 

s 6 t4 „ <D%mm i & & « & ss ^ * > © si a « 

n (ommm i © m & g t4 , s jj^i ^ 2 izmm^ & 
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tmyt^^Lt £ & # $ t 9 y mm * ft ? t> o t» * -o . 

£<fc (CaCl 2 ) i: W <t t> )V *, * A (CaO) fc*^ 

* 

( Ar) f«^Stt#X5:iAt^#^iA#e8 t . R 
Jo 3£ ff 1 ft cd ^ M$ c*U.r K IS £ ft r v 7 r -f h^SMco 

^HI4 t S: i i r i> * . 

iiii IE ^ ^ ^ f§ 7 Ci , £:j&^§§l£i|X*fi-f&T;u^^g£ 
V> ® ft 7a t . .3. <D m H * # 7ac7>H§P$P*gflU** 

-r > bxuroin 7b tx-mtfczn-cte o . ifc.Huta*' 

X « A ? IS 8 ti , g fls 7b K R # S> ft # X # A P 8aS 
# X m ih P 8b iT-ifi!c$nti^. Jgl-. ^ # 

# e m £ ft r *> o > £ > Buie^js^ffi t m m # i§ 7 

t* A £ ft > JS»«|[Oia««r«i5E-*-*fc«)^«» < B ! 1 0 a T* 

£ 7t . .1 tf) H Sfe 0»J 1 © » « £ M £ *5 <,> T (i . Jl 3fl P 

^WLTP^gPlc^'ft^^ > *» 1 2 £ W L > Ft 4 £ & 
~2r i ^ 3 CDfc*IM<D®.W.-emm&tplzRTifm Hat 

<fc 0 51 -t if 5j fig iz. § $ ft . ± BP ffl P S l 4iffi *■ ;v •> -5 

hu ib ffi m 3 t Pi m 4 t cd i$ iz a m^tm m 5 # $ n 
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bl m m n i # « 4 <t ih) m & t « fc n r *? o . mtzmm 

3 i:Bfli4S« f KJS^g 1 * © IB (i « *. tf 2 . 9 V co 
U *J . d <E> H #E #!) 1 li * ^ T li , % ffi ^ SI 7 CD ^ # 7 b 

*« tt 6 *i t ^ * <h^l<i. ^il^©^®b^^^^tfa-r 

1± ^ <g 4 t & ^'j ti r fs m n i *< & m z ti x m m 4 t m 

z. mm. Mm 1 ffi * & K ^ * 

% f . £ ft * 71/ v A ( CaCl 2 ) 9 5 0 g (D m M t& * \z 
6 0 g © 1 fb * /V -> A (CaO) l:i^LT:tibI{t* 

mmm ( & ft * >u > a *s ) 2 ^ists. 

-etf^ ;lc9Jx:jS ! rSJ$2<4U;:1 0 0 imx J OmmXl 5 
mm <DX£Z.(D7 s 77t'( KR&ffi«fr?>fc*»ffi3 £ 6 
0mmX5 0 m m x 5 m m (Djz££(Dt&$kfe1&ffi.fr'r?tZ&fe@ 

4 «• s ^ n 4 Omm cDPaTP§-egiI(wli^iii#$-a-r^^^. 

t tz . IS 4 (D $11 (Ii3 tttR»i) C(± 2 0 g 
tf> ®f f t ^ ? V $ 12 ^J|X^U7t ; & l J7*f'>McoJl^ J g: 
JS $ « 1 1 * » T * 1UKJ: OfBTlf tSUti. 

ftK.^X^A^fS: 8 0) # X g A □ 8a#tf 
8bZiTLXfcfc®m 1 cD^gp^^^tt^X (Ar) #11 
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m 3 i& m & % qo-coz tr x (D n m i5ottm*8»iJS 

& , 9 0 0 t o a S f i * It ^ > ^iitilcL 
1 m * )\> v V I* -f * > (Ca 1 ) & W / X C± -h )\> v A 
(Ca)C J; O^tc^^WH 11 ft tf> & ^ * > <0 M 7t t $l 

LT7Kifefc#*Kift$*«:fT^£©»7cJRJfcWil 11 M t 
^cfc^fem^^ > £ 11 4X f -5 o 

Z. <»%mm 1 J: * IMfc * > 31 ^ • H# H <£ -p 
T N @ ® it 3t g 9 1 Oppm £>&#0)£JI^?>1 1. 
8 g ( «R ?P 9 8 111) *MHtifc 0 
C H *fe 011 2 ) 

Wit?9> (Ti0 2 ) v> m M M 51 ft L X ^ A ;b y 
A (Ca) £ # tt[ -ft rt /!/ <> $ A ( C a C I z ) <D iS M ft & & i!6 
i& g T* & * 0 El 7 ti H ife 0!) 2 9 > © « fill 

:oXil!2i:*^T, J£ # 21 1 I* > Jrt 6^ ^ # < 

la £ . Jt tfc « /h £ < T«fEl7cKl6«g la ft K #r 5£ © 

m #p £ j£ # n ib t t'i«$ti-crit stii^i? t 
# 7a t*<D±%tfflazmm-tzz : r>i'xmoMW 7b 
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T % C & & co Pi a 4 # ft ffi $ ft A: U - K * 21 £ . # 

X$A¥S 8 J'igct ^ ^fX$AD 8a R V if X m tB □ 
8b 4: „ HuIBSlTc^fSWlf lantS<tf^>*aAtS 
fc«><0K**JS!A© ( *4 # *S ) 22 fc4«»tt6hTi> 

# 21a ttt> CicoM#21a^RiiL > T » A< ttSSJo S 

if ibi^co^s6^co±^fig*T^L > nmfrfcmm 1 b 

©^777^ hllRf Ig 3^6%^t & C0-C0 2 tB £ # 

x £ W %. T s ft it co m M t 2 3 19: £ ft r ^ & 0 IK, 

d CO W-% I s 2 3 w±Si D Z mm? £ M. 23a Id ti . -£ co 

l^t**<*#rj6£» 1 b co k m m t& 2 e 

lb ft K & it iJ )V is +7 U t m it ii >l< 1/ »> A (O m ^ i& & B. 

A t « fc * ©us: At 24 *< K * ft r as 0 . */-c. 

co-co 2 m ^ if x * gp j# m ■** * «> co m % p 23b # is 

# £ ft T «,> £ 0 * L T N ffrfa&iS:AW24coT^Sffl;:tt> 
hu IB m m 4 i: ^ © FbI Pi $• J3 ^ T 7 7 7 h ^ R IS 
IIJ 4<SftlUnT* Os £ <0 R§ tl 3 5 3S £ 1" £ 

co-co 2 ?g ^ # x & hu ta <z> w 23 w tz # * ti > * <n m. 

# 2 3a (3 IS tt £ ft m % □ 23fr£*HBK#»*ft*J: 9 

k & ^> r ^ s 8 & „ m ih m # 7 b £ jt a -r & m m v - k 
m 21. c co m m v - fs 21 co m 21a ^utiiM 

*BF 23. R V Z. <D & n<g 23 CD I* 23a Z M. JS 1" & & A 
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m 2 4 > * ti ft mmW 2 5 M J: f)IMKl:«il$nt 

0 . t tz „ ho 16 Pi tl U - h* If 21 © i g (; (i , 18 W ti 7 

fl(;:*>^T«liPjRi6SS lb J: •) ± ^ t c , c o fli u 

- Ft 21©rt^»*IIt* #X^2fL 2 1 b # HJ K £ It. T 

& is > B«rfeM^ 7 b U: ti . & ^ f la t-ffii^n/c^l 
*f 1 0 & IS £ ti . * fc „ T^#iI^J£fC#il la Q^9t 

2 0 # tg & nt* 0 > St f S T 3£ td PHI 3 Z % -f & 

& & A if 24 T S5 H B ffi 4 Ft 21 i: 

oWictiitsS*® ( gl -£ t ) # & m £ ft r ^ & . 

£ H i&fe #i 2 o 8 I ^ S I: * ^ t ti , 1 Sg 

tc i£ # H la t SSSfSfi lb t C » n T *5 0. C 

n <t -c . it ^ ffi m. $ *i -s k « j& 2 & > * n ^ 

■ 

nSjcS^ig la F^co^^^J^ 2a i m g? R 0 W if lb 
ft tf> ^ B? IfT $ 2b iligi^nt^i. 

ib i > # x T' I i L , i07/M>#xfffi^Ti:^S 

A 24 lb tigfb * ^ •> A t Ifb 

^/l/y^Acofl^Jl^gAL, IS ^ ^ co jfjp g § tc i: 0 

1 lbtilTc&j&^gl la 9 0 0 °C (D 

ffi m m n e * en ad l . m # r ^ n i b ^ <d t& it * >\* > 
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0 I* Wt 4t * fl/ '> 3 A ^tl^itS, 

3 CD ii 5t S ^ i£ 1 a 1*1 lz is t> T ti , li^fcJ^i lb 

* £ & Sit 2cCJ: D^&SttfciSIKttSratttlS 20 "C }g # 
Loo.^l4JSA*t 2 2 £ g£ {t 7 > 4ii6«Ji:«^ 
^lf!^4't-#^-r^ lfl5*;l/i>^A^ * > (Ca 4 ) & / 
X li * ^ -> ^ ( C a ) tc <fc 0 c <D K it * * y £ M tc L . 

& fp (i . m x a . 3 b# ng a l r n t> n „ m ft k m m s 

la l*J (c: BFr _5£ ft © & R ? 9 > i « L t i 5 S * 

# Jh -f * „ 

IIU i& ft * /l> > a # £ jg tB $ ^ . IS t & 7K K it 

n & js * ve? co^Tii, w. at; m m m ft i, tz 

JK {± 1 0 1 3 ppm t* Si -5 /c t 

tmrnm 3 ] 

BBS^B.iC^ *i!ll«)Sllfc« 3C««»I«I« 

i ©nii 3 nioP-c, 1 1 g g 1^ i s © i a t i 

1 c l£ J? £ 2 0 0 nm <5 ^7 7 7 'C h 0 1 d fc X x > U 
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X m ft 36 0 le t *il,T«S$tifcCil8i<fiM ax 
4@ 0 . 7mx^$ 1 m CD £ j£ # §f 1 »«-e®«t3?g^ 

$ n . ±»t(t^fgtt^^<DT;u^>*'^ ( Ar ) co m A 

□ 8a £ tit & D 8 b t S:tt^x4Af *< IS t j" h 4a 
T ^ * fc#fc*±i*BID«:H!S*-*»»tt©*tt 4 a £ W 

IB ^ £ ft . 3 ft £ R§ @ 3 4: Pi m 4 fc(Q|HItti|t8it«JBE* 

CP *0 f & K 3£ m 5 S *i t ^ 4 . 

*fc„Hi[8B«#£Jgl£$ ft Pi ffi 4 co T dP © F*3 aP li % 

■€■ © ® S 8P 5 cm o»lfflS:!NI}#Lr±jKBBP©1HJK 

£ ^ 2 ft . ± SMc: m 12 Pt @ 4 ©S#: 4a $: II L T S 

ts: s n fc mm® Am (s«ftts?s) 2 2 a> & ^ £ ft * 

i^f^>$-^ttAn^i^i|gP 26 t <L tf> ± S|5 M 
te^&£ftfcJt8M:*&&i8?lfr&ft*$fLAP 27 a * 
^ U > * tz > T gp & l>* Jg £ SB It $ ft /h $ * jg JL <=> 

* z & $k (o fr, & n 2 9 & tt # <e> n ifx ^ 28 z m -t Z & 
m^9ym.(om.jiKmmm u 0 ^ ^ © » » # s 51 
± tf °i gg t se is £ n r o * . 

ft * N i O H i PJ 3 l: *J ^ t , ffi SB n Q 3 t H , Pi n 

4 ^ *f ffi -f <s. twiii^iii^cij^ait ^iic 

IB it 15 IrI *f L T 5 ~ 4 5 II © £j Jg T- > - m* - /\ 

> « « ** u /-c m m m 3a a* is: v & ti x *$ ^ co mm 
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3 cd m ffi m 3a -e £ ft, U tz r. m it fit M ( C0 2 ) # c: cd * - 

t 5 J; o l: 9 t ^ 5 . £ > Hutail#3 £ Pi 41 4 # 

£ *g 5 Ocmxi^^ 6 0 ci « I S 0 *Kf « )6<^S $ <i 
£ «fc o I: i It $ n t ^ ^ , 

£ cr> n % #y 3 \z *> ^ t it , m i2 s m # n i i- . 5 . 

5 S » % cd fj -e ^ fb * ;u i/ ^ ( C aO ) $r ^ tr & <b * ;i> 
5/*A(CaCl t )'*^*6 l 0 0 0 t i:llOiLt*|||i*fc 

^afe^3 50 kg *<^a$ n tRjsna 2 *<^«$nt 

RfEf®i«2*Hlffi3iKffi4fc«0|8IO«»S : * 2b t ffi 
4rtu:^ric$*tfcfc£4 l^^.^{iS5cRfS#Sg laF^gPcD 
jItc^^c Za i: l: K I I T o 4 . 

^ r- , m sa *'» # « 2 b «: $ -T * » a 3 t ft ® 4 t 

cd R9 3 . 2VtrjB*.tt^t6H'e<tfc*ffi«:GJiD"*'* t . 
R§ 8 3 CD*tf4ffi 3a -e^fiRLfc-KYbj^^^cicDM^M 
3a*e^T±#L.RJC«i*2 h ft SP BE til * ft 5 <t 

6 lc . ii4©^I-c4^cUfc l I * ;b S/ -) A * > 
(Ca*) HCttAibS/^A ( C a ) (4 P# fig 4 ©H^^Ojgfl.^ 
h v 7 7* $ n t ^ O f| i 4 l*l SB CD il 2a fttdSri 
A L . £ /& L l m iJ to *s <7 i* 4 * > (Ca + ) JBc tf / 3Z. ii * 
;Uv 0 l* (Ca) liltljcKUIfS la <D ± g|5 H (d fl? 

£ ft tf: Sfc A □ 2 7*>t>dCD3S7cS;jo#lf l a W ± g|5 T* 
36 A -f £ o 

z. CD 4* fig X' hu IB P ¥4 & A ^ 2 2 £ T ;i/ 3' > if x t & 
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K ¥ m ft m 0 . 5 ju ib CD«»m^fDK<t^^>^Jl7cKF5: 
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